Method of Fabricating Copper Barrier 



PAT. NO. 436995 



A method of fabricating a diffusion barrier employs titanium (Ti) and titanium nitride 
(TiN) composite films as copper (Cu) liner materials. Titanium metal process is a 
two-step ionized metal plasma sputtering (IMP sputtering) for the growth of adhesion 
layers, promising to integrate Cu interconnects. Within the first stage, step coverage 
of sputtered Ti increases by applying a bias to the substrate, while a preferred crystal 
orientation (002) of the titanium lattice structure obtained without a bias in the second 
stage. A TiN layer will be deposited on top of the (002) oriented adhesion layer to get 
(100) orientation, which is a prerequisite for the subsequent electroplating process. 
Finally, an intended (111) orientation of the Cu metal layer is obtained by the 
electroplating process, which enables increasing electromigration lifetime of the Cu 
interconnects, and assures better device reliability. 
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